Inhibitory effects of L- and T-type calcium antagonists on contractions of human detrusor muscle.
The inhibitory and relaxant effects of the L-type calcium antagonists nifedipine, nimodipine, verapamil and diltiazem, and of the T-type calcium antagonist mibefradil, on contractions of isolated human detrusor muscle were investigated. The tissue was obtained from 10 patients undergoing cystectomy due to bladder cancer. Effects of the calcium antagonists at different concentrations on the concentration-response curves for carbachol were investigated. Furthermore, concentration-relaxation curves were performed using potassium-precontracted muscle strips. All L-type calcium antagonists suppressed the mean concentration-response curve of carbachol significantly at a concentration of 10(-6) M. Mibefradil up to 10(-5) M did not significantly suppress it. Nifedipine significantly reduced the carbachol-induced maximum contraction to 75% and 44%, verapamil to 75% and 67% of the appropriate control value at concentrations of 10(-7) and 10(-6) M, respectively. Diltiazem reduced it insignificantly to 96% and 71% at the above-mentioned concentrations. The concentration-relaxation experiments revealed following pD2-values and maximum relaxations of nifedipine, nimodipine, verapamil and diltiazem, respectively: 6.23, 6.37, 5.66, 5.81 and 85%, 83%, 82%, 90%. Maximum relaxations and pD2-values were not significantly different from each other. The lowest concentration, for which a significant effect compared to control in Student;s t-test was found, amounted to 10(-10) M, 10(-9) M, 10(-7) M, 10(-6.5) M and 10(-4) M for nimodipine, nifedipine, diltiazem, verapamil and mibefradil, respectively. L-type calcium antagonists are very potent relaxant agents of the human detrusor muscle in vitro.